
Objec&ve	
  
Assimila'on	
  of	
  observa'ons	
  into	
  'me-­‐
evolving	
  ice	
  sheet	
  models	
  is	
  increasingly	
  
recognized	
  as	
  a	
  powerful	
  method	
  to	
  infer	
  
uncertain	
  model	
  ini'al	
  condi'ons	
  that	
  
lead	
  to	
  realis'c	
  model	
  projec'ons	
  with	
  
suppressed	
  ar'ficial	
  dri=.	
  

Constraining	
  transient	
  ice	
  sheet	
  models	
  with	
  sparse,	
  diverse	
  observa&ons 
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Approach	
  
•  Developed	
  exact	
  adjoint	
  of	
  a	
  'me-­‐
evolving	
  marine	
  ice	
  sheet	
  model	
  that	
  
represents	
  floa'ng,	
  fast-­‐sliding,	
  and	
  
frozen	
  bed	
  regimes	
  of	
  marine	
  ice	
  sheet	
  

•  Solves	
  hybrid	
  shallow	
  shelf-­‐shallow	
  ice	
  
stress	
  balance	
  and	
  con'nuity	
  equa'on	
  
for	
  ice	
  thickness	
  evolu'on	
  

•  Inversion	
  of	
  'me-­‐dependent	
  surface	
  
eleva'ons	
  for	
  past	
  thicknesses,	
  and	
  
simultaneous	
  retrieval	
  of	
  basal	
  
trac'on	
  and	
  topography	
  

Impact	
  
The	
  results	
  suggest	
  the	
  feasibility,	
  using	
  real	
  
observa'ons,	
  of	
  improved	
  ice	
  sheet	
  state	
  and	
  
parameter	
  es'ma'on,	
  ini'aliza'on	
  of	
  ice	
  sheet	
  
models	
  for	
  predic'on,	
  and	
  	
  comprehensive	
  
sensi'vity	
  analysis.	
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